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Introduction
People compare themselves to others, especially in terms of income. Accordingly, there are numerous studies showing that relative income affects subjective well-being (as documented, for example, in the surveys by Clark et al. 2008 and Dolan et al. 2008) . However, virtually all investigations establishing such a link face at least one of the following fundamental problems: Researchers do not know, first, what is the importance of income comparisons for individuals, second, how people assess different reference groups and third, what individuals perceive their income to be, relative to that of the relevant reference group. The first problem is typically ignored. Researchers usually solve the second by defining hypothetical reference groups in terms of observable criteria, such as age, education and geographical proximity.
While such an approach does not lack plausibility, we generally do not have information whether such hypothetical reference groups are adequate proxies for an individual's true standard of comparison. In order to tackle the third problem, observed or estimated average income of hypothetical reference groups deemed to be relevant by the investigator is frequently used as a proxy for perceived relative income. However, emotional responses to income comparisons, which are related to subjective well-being, are most likely to be affected by what individuals believe members of the reference group to earn, given that the others' true income may not be perfectly observable (e.g. de la Garza et al. 2012) .
There are few studies in which some of these problems can either be circumvented or solved. Clark/Senik (2010) , for example, utilise a measure of general income comparison intensity from the European Social Survey ("How important is it for you to compare your income with other people's income?"). Furthermore, they have information on the direction of income comparison, i.e. whose income respondents are most likely to compare their own income with. Clark/Senik (2010) are, thus, partially able to tackle the first and second problem mentioned in the previous paragraph. However, due to the data at hand they still face the problem that their respondents might choose the preferred reference group endogenously. Knight et al. (2009) can also avoid the second challenging aspect because they utilise information on the main income comparison group of Chinese rural dwellers. Turning to the third problem, the US General Social Survey contains a question on perceived relative family income with respect to "American families in general" (also used, for example, by Layard et al. 2010 and Guven/Sørensen 2012) . Hence, there is no direct linkage between relevant reference groups and perceived relative income. de la Garza et al. (2012) can partly cater for this issue since they relate happiness of Japanese union members working in major publicly-traded companies to the perceived wages of their co-workers. Consequently, in all of these contributions at least one but never all of the three problems listed above have been tackled.
In this paper, we can address all three aspects because in our survey data employees report how important they regard income comparisons with respect to nine predetermined reference groups and what they believe their income is relative to that of these reference groups. This implies, inter alia, that respondents do not have to choose a particular reference groups.
Consequently, we come much closer than previous contributions to what Clark/ Senik (2010) label an "ideal data set". 1 In particular, using three pretest modules of the German Socio-Economic Panel (SOEP) for the years 2008-10, we find that subjective well-being is correlated with the perceived income of colleagues, other people in the same occupation and friends, but not with that of other reference groups, such as neighbours or partners. In addition, the intensity of income comparison affects subjective well-being on its own. In consequence, studies ignoring the intensity aspect, defining reference groups along 'objective' criteria observable to the researcher and using true information on income might miss important aspects of the association between subjective well-being and relative income. In sum, we provide novel direct evidence on the relationship between happiness and (the importance of) income comparisons.
In the further course of our study, we describe the data and explain our empirical approach in Section 2. In Section 3 we present our main findings, while in Section 4 the results from various robustness checks are reported. We summarise our key insights in Section 5. reference group, ranging from "completely unimportant (1)" to "extremely important (7)". A second income-comparison question followed directly afterwards and read: "And how high is your gross income in comparison to the following people: …" Subsequently, the same list of nine potential reference groups as above was provided. Respondents were asked to state their relative income position on a five-point scale, ranging from "much lower (1)" to "much higher (5)". Note that the wording of the two income comparison questions was slightly refined over the years. First, in 2008 the questions referred to income instead of gross income. 3 Second, in 2009, the wording of the two gender-specific reference groups was "women (men) in general" instead of "other women (men)". However, the basic structure of the relevant questions and their position in the questionnaire were unaffected.
Data, Empirical Specifications and Descriptive Evidence
Information on subjective well-being (SWB) stems from the standard life satisfaction question "How satisfied are you with your life, all things considered?" with responses given on a 0-10 scale where 0 means "completely dissatisfied" and 10 means "completely satisfied".
The SOEP pretest modules furthermore contain a subset of those questions regularly asked in 2 Detailed information on the SOEP pretest modules is provided in the yearly documentations ("Methodenbericht"; http://www.diw.de/en/diw_01.c.389728.en/soep_survey_papers.html). For general information about the SOEP see http://www.diw.de/en/soep and Wagner et al. (2007) . Weights provided with the SOEP pretest modules are based on a raking algorithm in order to fit a few external regional and demographic marginal distributions. Hence, we use weights in the descriptive analysis, but not in the regression exercises. 3 The main results presented below remain unchanged when we exclude data from the pretest 2008 from our empirical analysis. the main questionnaires. However, some information, for example on tenure, is not provided regularly, thus restricting the feasible set of covariates.
Empirical Specification
Our subjective well-being-model is specified as follows:
where _ is the ordinal measure of income comparison intensity with respect to one of the nine reference groups of individual i, I _ is (a function I of) the corresponding ordinal measure of the perceived relative gross income, is net monthly household income, is a vector of further covariates, which includes dummy variables for gender, education, firm size, public sector affiliation, the presence of kids of less than 16 years of age in the household, marital status, professional status (being an employed white or blue collar worker or being self-employed), and working part-time as well as age (and age squared), and is an idiosyncratic error term. As an alternative to the plain ordinal measures _ and I _ , we also use dummy variable specifications, where _ , = 1 indicates that income comparisons are important (values 5 to 7), and _ and __ are set equal to 1 if respondents report that their own income is lower (values 1 and 2) or higher (values 4 and 5) than the income of the particular reference group. The parameters of equation (1) We started our empirical investigation with various specifications of equation (1) for all nine potential reference groups. The first noteworthy finding is that there are robust significant correlations between the income comparison variables and subjective well-being across all specifications for the following three reference groups only: colleagues at the work place, other people in your occupation and your friends. Hence, for Germany we do not obtain evidence that perceived relative income affects subjective well-being with respect to reference groups like neighbours. This is in contrast to findings from studies in which relative income of neighbours is implicitly identified with respect to hypothetical reference groups in small local areas defined by the researcher (e.g. Luttmer 2005 for the United States and Knies 2012 for Germany). In addition, our findings do not suggest that the comparison with parents affects subjective well-being (see Senik 2009 for according results). Table 1 presents the distributions for the measure of income comparison intensity as well as for the perceived relative income for those reference groups, for which we find that income comparisons matter. Although a remarkable fraction of employees (30%-35%) regard income comparisons with respect to the two job-related reference groups as completely unimportant, we also observe that 30%-40% of them classify these income comparisons as essential (values 5 to 7). 4 Moreover, roughly two out of three employees perceive that they earn about the same as their job-related reference groups, while 20%-25% report lower perceived incomes. 5
Descriptive Evidence
Income comparisons with friends, however, appear to be less important. 
Regression Results
Table 2 below shows OLS results for the three different reference groups as well as for the reference group among these three which respondents classify as most important in terms of comparison intensity. 6 We also report the estimated coefficients for the (log of) net monthly household income in Table 2 but omit those for other covariates, which are in line with the evidence conveyed in other studies (e.g. Ferrer-i-Carbonell 2005). Full results for the specification contained in the upper half of Table 2 are presented in the Appendix, Table A2 . 6 In case of respondents reporting identical income comparison intensities across reference groups information for the reference group "other people in your occupation" is used. Furthermore, using the ordinal measure of perceived relative income, we observe a significantly positive correlation between higher perceived relative income and subjective well-being. Comparison effects are asymmetric in Germany, as the findings for the dummy variable specification in the lower half of Table 2 reveal. Respondents who perceive to earn less than their job-related reference groups ( _ ) are significantly less happy, while employees who perceive to earn more ( __ ) are not more satisfied with life.
Evidently, job-related income comparisons in Germany are mostly upwards, which is in line with results for hypothetical reference groups based on age, gender, region, and education (Ferrer-i-Carbonell 2005) . The effect on subjective well-being of perceiving to earn less than a job-related reference group instead of earning about the same is rather large: it is roughly equivalent to a one-standard-deviation loss of (log) net household income. This result highlights that perceptions of relative income might be more important for subjective wellbeing than actual incomes. Interestingly, we observe opposite asymmetric income comparison effects with respect to friends: Only respondents who perceive to earn more than their friends exhibit significantly higher happiness levels. These diverging results relating to perceived relative income indicate that it is important to consider different predetermined reference groups in empirical work.
While we have, thus far, included the indicators of comparison intensity and perceived relative income separately in the empirical specifications, one might hypothesise that the relationship between relative income and satisfaction varies with the intensity of individual income comparison. Therefore, we have included interaction terms of, on the one hand, _ and _ and, on the other hand, of _ and _ and __ in extended versions of our subjective well-being-specification (1). However, these interaction terms are never significantly different from zero (results are not documented). Hence, in our data it is the intensity of comparison per se which is related to life satisfaction, and not the combination of comparison intensity and income perceptions.
Robustness Checks
The findings presented in Table 2 constitute convincing evidence that life satisfaction is negatively related to the intensity with which people compare their income to that of colleagues, people in the same occupation and friends. Moreover, perceived relative income is related positively to subjective well-being. However, there are a number of issues in the analysis of subjective well-being which we have ignored thus far and which may influence our findings. Subsequently, we present extensions of the basic empirical approach pursued in Section 3. They indicate the robustness of our results.
First, the OLS-specifications used thus far have two well-known shortcomings: They impose constant marginal effects and might lead to predictions outside the logically possible range of values. The second limitation is not relevant in our empirical study, since we do not observe predictions outside the zero-ten range of possible values in our OLS-specifications. However, constant marginal effects might represent a serious flaw. Therefore, we employ a rating scale model, recently suggested by Studer/Winkelmann (2012) , which allows for varying marginal effects. We indeed find that the marginal effects slightly increase in comparison intensity in absolute values. However, the pairwise differences of these marginal effects are not significantly different from zero (for both cases the results of these tests are not documented).
Moreover, the upper part of As a second check of robustness, we used a subsample with those respondents only who state that income comparisons are not completely unimportant ( _ > 1). The idea is to check whether our results are driven by group-specific heterogeneity, i.e. whether our estimated parameters pick up differences in the effect of relative income on subjective well-being between people who care about social comparison and people who do not. The lower part of Table 3 shows that the estimated parameters of _ are similar to the previous estimates.
Moreover, asymmetric income comparison effects are observed for job-related reference groups again. However, for this subsample we do not find a relationship between relative income and subjective well-being for the reference group friends anymore. 9
Recent research demonstrates that the U-shaped relationship between happiness and age is only prevalent when (pooled) cross-sections are used (Frijters/Beatton 2012 , Kassenboehmer/ Haisken-deNew 2012 . Since we employ such pooled-cross-sectional data, it could be claimed that the relationship between life satisfaction and relative income varies with age.
This idea has recently been put forward by FitzRoy et al. (2011) . Using cross-sectional data for Germany (SOEP) inter alia, they find positive effects of comparison income based on hypothetical reference groups for respondents from the western part of the country who are 45 years of age or younger and negative effects for respondents over 45 years of age. To check whether we obtain similar results when using the measure of perceived relative income provided in the SOEP pretests, we also split our sample by age and reran our OLSspecifications for these subgroups. Table 4 below reveals that our main results do not change.
We obtain significantly negative correlations between perceiving to earn less than the reference group and life satisfaction for both age groups in three out of four cases. Hence, using measures of perceived relative income we find no support for age-specific relationships between relative income and happiness. 10 Note, however, that the estimated parameters are slightly greater in absolute values and the negative correlation between subjective well-being and the intensity of income comparisons is somewhat stronger for the older age group. 9 We also estimated similar specifications based on a subsample with respondents only who state that income comparisons are completely unimportant ( _ = 1). Reassuringly, we do not find any evidence for a relationship between perceived relative income and the job-related reference groups "colleagues" and "people in your occupation". However, we observe a significant positive correlation between perceiving to earn more and life satisfaction with respect to the reference group "your friends" for those individuals who claim that income comparisons with respect to friends are completely unimportant. Hence, 50% of our sample state (see Table 1 ) that comparing the own income with that of friends is completely unimportant to them, but nevertheless it makes the same respondents more satisfied if they earn more than their friends. 10 This result also holds when we focus on a sample of prime-age respondents (25-55 years of age) since the results for this age group are basically the same as for the entire sample of respondents (aged 17 to 65 years). The estimated parameters across all specifications indicate that our main results remain stable.
Once again we find negative correlations between income comparison intensity and subjective well-being for co-workers, people in the same occupation and friends. Moreover, for job-related reference groups income comparisons are mostly upwards and perceiving to earn less than the reference group has a negative association with life satisfaction. Note, furthermore, that we find significantly positive correlations between conscientiousness respectively extroversion and subjective well-being, while we observe negative correlations between neuroticism and subjective well-being (see also Boyce/Wood 2011) . The estimated parameters of the interactions of the personality scores and perceived relative income are only weakly significant in some cases. Using the BFI to proxy for unobserved time-invariant heterogeneity we, accordingly, find no evidence that such individual heterogeneity affects the relationship between subjective well-being, on the one hand, and perceived relative income and the intensity of income comparisons, on the other hand. However, a comparison of the R 2 of the specifications presented in the lower half of Table 2 and in Table 5 indicates that personality traits may be important additional correlates of subjective well-being.
Summary
This paper demonstrates the distinct importance of income comparison intensity and perceived relative income for subjective well-being with regard to job-related reference groups and friends. By the same token, the perceived income of other potential reference groups, such as neighbours or parents when they were at the respondent's age do not seem to affect subjective wellbeing. With respect to colleagues and people in the same occupation we find that (a) income comparison intensity and subjective well-being are negatively correlated, (b) income comparisons are mostly upwards and (c) perceiving to earn less than the reference group has a strong negative effect on life satisfaction. These basic correlation findings are robust with respect to alternative empirical specifications, age-specific differentiations and the impact of personality traits. Finally, our results underline the need for more data with detailed information on workers' perceptions of relative income. Table 2 in the main text.
